Occurrence in chick embryo vitreous humor of a type IX collagen proteoglycan with an extraordinarily large chondroitin sulfate chain and short alpha 1 polypeptide.
We have prepared a high buoyant density proteoglycan fraction from the vitreous humor of 13-day-old chick embryos. Using immunoblot analysis coupled with chondroitinase digestion, we demonstrate that the purified preparation is composed predominantly of type IX collagen-like chondroitin sulfate proteoglycan with an alpha 1(IX) chain Mr approximately 23,000 shorter than the known alpha 1 in cartilage type IX. Also different from cartilage type IX is the size of the chondroitin sulfate chain attached to the alpha 2(IX) polypeptide; its Mr is approximately 350,000 indicating that it is approximately 10 times larger in vitreous humor than in cartilage. Examination of vitreous bodies at different developmental stages indicates that a transition occurs in the size of alpha 1(IX) in a well defined temporal pattern; at about stage 31, a cartilage-type alpha 1(IX) of Mr 84,000 is the predominant species, whereas at stage 36 and thereafter, a Mr 61,000 species appears with a concomitant disappearance of the Mr 84,000 species. Immunostaining for type IX collagen followed by electron microscopic observation of 13-day-old chick embryo vitreous humor reveals a regular D-periodic arrangement of vitreous type IX collagen proteoglycan along thin fibrils. It seems possible that the chondroitin sulfate chains of extraordinarily high viscosity and high molecular weight may extend away from the fibrils, thus contributing to structural as well as functional properties of this unique matrix.